The prevalence of antinuclear factors (ANF) found in sera and synovial fluids (SF) of patients with rheumatoid arthritis (RA) varies from one study to another, chiefly according to the technique used. The importance of sensitivity has been emphasized by Ritchie who found ANF in 89 % of undiluted RA sera, employing rat liver as nuclear substrate and an antihuman immunoglobulin conjugate detecting the three main classes of immunoglobulins (Ig) (Ritchie, 1967) . As 61 % of normal control sera contained low titres of ANF (<16) a titre of 16 was selected as the upper normal limit. Titres above 16 were found in 32 % of the RA sera.
The aim of this study was to evaluate a sensitive indirect immunofluorescence technique for determining prevalence and titres of GS-ANF and organnonspecific ANF (ON-ANF) in paired RA and osteoarthrosis (OA) sera and SF using both human leucocytes and thyroid as nuclear substrates, Ig class specific conjugates, and optical equipment giving close to optimal conditions for reading the results. The relative amounts of ANF were judged by titration of the samples.
Materials and methods
The patients were admitted to the department of rheumatic disease at Frederiksberg Hospital, Copenhagen. Healthy controls were blood donors from the transfusion service at Bispebjerg Hospital, Copenhagen and residents in an old people's home. The latter had no signs of acute or chronic diseases and their erythrocyte sedimentation rates and serum electrophoresis on paper were normal. The RA patients were classified according to the American Rheumatism Association (A.R.A.) criteria (Ropes, Bennett, Cobb, Jacox, and Jessar, 1959) . Generally accepted criteria, including normal ESR and serum electrophoresis, were used for the diagnosis of OA. The age and sex distribution of patients and controls is recorded in Table I . Patients were selected for arthrocentesis solely on the basis of sufficient SF being available.
SF were aspirated under sterile conditions into EDTA, the final concentration being about 0-01 mmol/ml. A white cell and differential count was performed immediately. The fluid was centrifuged for 10 mins at 400 x g and the supernatant incubated with testicular hyaluronidase (Penetraseg, LEO, Copenhagen) , 150 IU/ml SF for 30 mins at +37°C. The specimens were assayed for cryoproteins by overnight incubation at +4°C followed by centrifugation for 10 mins at 1,000 x g. The supernatant fluids were stored at -20°C until tested. The cryoprotein studies will be reported separately (Wiik, Jensen, Friis, and Bach-Andersen, in preparation) .
Serum samples were obtained from all patients at the time of arthrocentesis. All sera and SF were coded and investigated without knowledge of diagnosis. (Wiik and Munthe, 1972) . Sera were initially screened at 1/16 in order to avoid detection of the low titres of ANF so common in normal individuals (Ritchie, 1967; A. Wiik, unpublished data) , and the positive samples were titrated in doubling dilutions in phosphate buffered saline, pH 7-2. A pilot study of about one-third of the SF showed four things. (1 (Laurell, 1965) and by performance tests on myeloma and macroglobulinaemia bone marrow samples as described before (Wiik and Munthe, 1972 (The and Feltkamp, 1970) was in all cases around 0-6, the staining titres 2,0004,000, and the plateau end point titres 64-128 using a laboratory standard ANF positive serum at dilution 1/10 (Beutner, Sepulveda, and Barnett, 1968) (Weeke, 1968) .
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GS-ANF are antibodies capable of reacting with nuclei of mature neutrophilic and eosinophilic granulocytes and monocytes in vitro, but not with lymphocytes or other cell nuclei, in this report represented by human thyroid nuclei.
ANF are designated as granulocyte-specific if they are found as the only detectable ANF in the specimen or if the specific reaction is seen at least two dilution steps higher than the lymphocyte and/or thyroid nuclear reaction. Conversely ANF are called organ-nonspecific if the lymphocyte and/or thyroid reactivity continues to the highest positive dilution of the specimen or at least two dilution steps lower than the granulocyte-specific reaction.
The rationale for this is that granulocytes seem to contain most of the nuclear antigens found in other human cells, but in addition specific antigens (Elling, 1966) . Therefore, GS-ANF occurring in titres equal to or lower than ON-ANF cannot be identified by dilution only, as ON-ANF also react with granulocyte nuclei. Consequently, the values for GS-ANF are minimum estimates.
Results
In sera from classical and definite cases of RA, significant titres of IgG ANF (i.e. titres > 16) were found in 85-9 %, the majority being GS-ANF (Table  II) . The prevalence of IgG GS-ANF was higher in seropositive than in seronegative cases (P < 0-05), but for IgG ON-ANF it was the same. IgM and IgA ANF were seen with equal frequency in seropositive and seronegative cases.
When patients with RA were listed according to the A.R.A. criteria the trend of prevalence of IgG ANF fell accordingly (Table III) .
GS-ANF in synovialfluids and sera 517 Comparison was also made between patients with classical and definite RA (henceforth called RA) and OA (Figs 1 and 2) . A highly significant difference was found for IgG GS-ANF (P < 0X0001), and for IgG ON-ANF the difference was also significant, but less conspicuously so (P <0-025). IgM GS-ANF was commoner in RA than in OA (P < 005), but IgM ON-ANF and IgA GS-and ON-ANF occurred in similar incidence. Figs 2 and 3 show that OA patients do not differ from healthy controls.
The prevalence of IgG, IgM, and IgA ANF in undiluted SF almost exactly corresponded to the values given for RA and OA sera at dilution 1/16 in Figs 1 and 2. In summary, IgG ANF was detected in 82 3% of the RA SF but in only 20% of the OA SF. Granulocyte specificity was predominant in the former, being found in 69-4%. IgM and IgA ANF w:re of little help in distinguishing between RA and OA SF.
In 68 paired sera and SF from RA patients comparison was made between the titres of IgG GS-ANF in the two specimens. Patients exhibiting positive reactions in the SF but not in the serum at screening dilution (1/16) were checked for lower titres of ANF in serum (Fig. 4) . When a standard technical error of one dilution step in each direction is taken into account, only five patients had significantly higher titres of IgG GS-ANF in the SF than in the corresponding serum. The reverse situation was seen in thirty-six patients, eleven of whom had no detectable IgG GS-ANF in the SF. In all RA specimen pairs containing IgG ON-ANF, titres were compared (Fig. 5) . The SF titres surpassed the serum titres in 8 cases, 4 of these having no antibody in the serum. In GS-ANFin synovialfluids and sera 519 (Table IV) . 
It is clear that the majority of pairs giving positive reactions in one or both samples had serum titres comparable to or exceeding those in the SF, and only a minority showed the reverse. In summary, these were sixteen patients with an SF surplus of GS-ANF in at least one Ig class, the surplus in fourteen being restricted to one Ig class ( Table V) . The same is true for ON-ANF, the SF surplus occurring in only one Ig class in fifteen of sixteen patients (Table VI) . Table VII shows that ANF titres did not reflect the distribution of total IgG, IgM, and IgA in sera and SF. Surplus ANF or rheumatoid factors in SF of RA patients were not especially characteristic of early disease (Table VIII) . A trend towards inverse correlation was shown between titres of IgG GS-ANF in SF and the number of polymorphonuclear granulocytes (Fig. 6 ). (The an 1970) of the final products was close to i chromatography. They gave no nonspe cence even at low dilutions. The opt system was equipped with interference filters which !30 allowed close to maximum transmission of the desired wavelengths of excitation light to the object and at the same time took advantage of the epiillumination principle (Ploem, 1967) .
The present study confirms the strong correlation between the presence of ANF in serum and paired SF (MacSween and others, 1968; Elling and others, 1968; Cracchiolo and Barnett, 1972) .
IgG ANF in titres > 16 seemned to be very characteristic constituents ofRA sera and SF (see Fig. 1 ), the prevalence increasing with the level ofcertainty of the diagnosis according to the A.R.A. criteria. IgG ANF discriminated fairly well between RA and OA specimens, whereas IgM and IgA ANF did not. In accordance with earlier studies complement-fixing ANF were rare in RA sera (Wiik and Munthe, 1972) , and * I also rare in SF. (Elling and others, 1968; Wiik, Jensen, and Friis, 1973 ). The present study confirms this, GS-ANF constituting the vast majority of the IgG ANF population and also occurring in IgM and IgA. IgG GS-ANF were sera and SF more frequent in seropositive than in seronegativê eports. Many cases, but there was no correlation between the titres .ng the more of these antibodies and those of rheumatoid factors ie dilution of detected by the RA latex fixation test (correlation ty and quality coefficient r = 0 29). al equipment Several authors have reported discrepancies as been more between the presence of ANF in sera and SF. Thus bility of suffi-ANF have been shown in the serum but not in the matched SF in 30% (MacSween and others, 1968) , and thyroid 19% (Cracchiolo and Bamett, 1972) , and 13% mer to detect (Elling and others, 1968) , respectively. ANF has been the latter to found in the SF but not in the corresponding serum in tdies. A pre-17% (Cracchiolo and Barnett, 1972; Elling and -era showed a others, 1968) and in 12% (MacSween and others, class even at 1968; Munthe, 1972) . In our study the titres of ANF rred in about in RA sera clearly exceeded those of SF in some of the nly 2 % of the patients. This may indicate blocking of ANF by free iration). This nuclear antigens in SF (Barnett, 1968) , or removal of dy of patient the ANF by cryoprecipitation (Cracchiolo, Goldberg, d from 'slow Barnett, and Bluestone, 1971) . However, ANF may contain more participate in different forms of immune complexes nost suited to in serum and SF, the Ig class ofANF being masked by I, 1965 The inverse correlation found between the number of neutrophils and the titres of IgG GS-ANF may indicate binding of GS-ANF by free nuclear antigens, removal of GS-ANF by phagocytosis or even some kind of autoaggressive effect of the GS-ANF towards target cells through yet unknown mechanisms.
Comparison of isologous reacting rheumatoid factors in paired sera and SF has been avoided here, since IgG aggregates, which may be found in RA SF (Hannestad, 1967; Winchester, Agnello, and Kunkel, 1970) as well as in RA sera (Kunkel, Muller-Eberhard, Fudenberg, and Tomasi, 1961; Schrohenloher, 1966; Winchester, Kunkel, and Agnello, 1971 ), can cause partial or complete blocking ofrheumatoid factor reactions (Hannestad, 1967) when particle agglutination systems are used.
It has been suggested that the presence ofsignificant amounts of rheumatoid factors in SF but not in serum could be characteristic of early RA (Cracchiolo and Bamett, 1972) . In two cases of early RA these authors also found ANF in SF but not in serum. In our study a significant surplus of rheumatoid factors and/or ANF was found in both patients with early RA (less than 1 year duration) and longstanding cases (more than 10 years duration). Summary This study was undertaken to evaluate the efficiency of a sensitive indirect immunofluorescence technique for determining the prevalence and titres of IgG, IgM, and IgA granulocyte-specific antinuclear factors (GS-ANF) and organ-nonspecific antinuclear factors (ON-ANF) in 85 paired sera and SF from patients with classical and definite RA and 24 paired specimens from patients with OA. The predominant ANF found in RA specimens was IgG GS-ANF, which occurred in 74'1 % of the sera in titres of 16 or more and in 69-4% of the undiluted SF. Similar titres of IgG ON-ANF were found in 31P8 % of the sera and 36'5 % of the SF. The serum titres were most often comparable to or higher than those of the paired SF, but in some cases the SF titres clearly exceeded the serum titres, perhaps reflecting a local production of ANF in the inflamed synovium. The apparent SF surplus of both GS-ANF and ON-ANF was mostly restricted to one Ig class although at least two Ig classes of specific antibodies were detected in both serum and SF in all specimen pairs. This may be due to the participation of ANF in different forms of immune complexes in sera and SF, one Ig class of ANF being sometimes masked by other Ig classes of antibodies known to participate in immune complexes, as with antiglobulins and immunoconglutinins. In contrast with RA specimens, IgG GS-ANF and ON-ANF were infrequent in OA sera and SF and in normal control sera, although IgM and IgA GS-ANF and ON-ANF were very common in all three groups. An inverse correlation was seen between the numbers of polymorphonuclear granulocytes and the titres of IgG GS-ANF in RA SF. In differentiating between RA and OA we propose the use ofdiluted sera and undiluted SF for IgG ANF and both human washed leucocytes and another nuclear substrate to detect both the GS-ANF and the ON-ANF. The incident light illumination system is available for reading the results.
